INTRODUCTION
A multitude of radiocarbon dates has demonstrated that the 14C method, though presently most widely employed for dating Late Pleistocene and Holocene sedimentation events, sometimes disagrees with age estimates determined by other methods. For Late Pleistocene dates, significant discrepancies have been observed among thermoluminescence,14C and uranium-series data caused by the different bases, technology and error estimations of each method. Development of absolute chronologies for each method may yield sufficient agreement among each. In this paper, we evaluate 14C results that pertain to Late Pleistocene and Holocene events in the Caspian-Black Sea region, interior Eurasia and the Russian far eastern coast ( Fig. 1 Arslanov et al. 1983 ).
14C dates of Neo-Euxinian shelf sediment cores range from 8 to 28 ka BP. The most reliable dates for the Neo-Euxinian, supported by paleontological data, lie within the range, 11-17 ka BP. On the coast of the Azov Sea and eastern Black Sea, the Neo-Euxinian has been dated at 9.5-22 ka BP (Balabanov and Izmailov 1989) . Issyk-Kul Lake to 1640 m msl was followed by a sharp decline; terraces on the lake shore correlate with tills of the Choktal mountain glaciation. Similar lake level rise, fall, and terrace development are apparent at Chatyrkul Lake.
In Yakutia, more severe climatic conditions were present, but the peak of cooling was earlier, according to 14C dating of sediments in the third terrace of the Aldan River (35,300 t 1500 BP:
MGU-IOAN-123). At peak of cooling, tundra-steppe landscape dominated, and animals of the Upper Paleolithic (Late) complex (e.g., Mammuthus primigenins, Bison prisens deminutus) and the lemming fauna dominated among mammals. In the lower Primorye region, the peak of cooling was more recent, compared to intracontinental Siberia.
14C results indicate that the period, 39-25 ka BP, was relatively warm in this area; small-and broad-leaved forest species are evident.
Results from the MGU laboratory, confirmed by other laboratories, indicate that the second Late Pleistocene cooling on the Eurasian continent developed synchronously. Cooling was most apparent in the northern and eastern areas, and possibly the Russian Plain; the Altai Mountains had the most rigorous climatic conditions of the Pleistocene.
LATE QUATERNARY SEA-LEVEL CHANGES IN THE FAR EAST
Ancient shorelines reflecting Late Pleistocene and Holocene sea-level changes were discovered on the coasts and shelves of the Bering Sea, the Sea of Okhotsk and the Sea of Japan (Glushankova et al. 1983) . In southern Chukotka, on the coasts of Krest Bay and Anadyr Lake, Kaplin (1980) (Tarakanov et al. 1974) . Here, deep unconsolidated sediments are present, with ice lenses and interbedded peat strata in the upper part.
A peat sample dated the formation of this unit at 33,700 t 880 BP (MGU-338). In Primorye lowland hollows, the complex of alas sediments is widely developed, consisting of peat and sandy loams of vegetation detritus (including timber) and ice (5 m deep). Formation of the alas complex on the plain began ca. 8 ka BP (MGU-273) and continues.
The presence of these continuous strata casts doubt on the contention that several Holocene transgressions occurred in the Primorye lowland. This is supported by data on the "Primorye section" in Chaun Bay. Toward the shore, a 20-m-thick sediment section contains birch detritus and bones dated from 30 to 7 or 8 ka BP A vast plain of alluvial, fluvioglacial and lake-glacial sediments is present on the coast of western Kamchatka (Vtiurin and Svitoch 1978) . Relict shorelines and lagoon remnants run in narrow strips along the coast, separated from the Sea of Okhotsk by high bars. This belt of relict coastal forms in the dry part of the coast is limited by the 20-m isohyet, and its width is 8-20 km. Terraces, ancient beach ridges and cliffs are observed at 5-6 m,10-12 m and 18-20 m elevation (Kaplin 1982) . In some areas, erosional-lake deposits are incised into the 20-m terrace, and are filled with vegetation detritus (Fig. 3) ; this organic detritus has been dated at 31-39 ka BP . From these dates, we conclude that the highest terrace (the same as the 20-30-m terrace of southern Chukotka) formed during Middle Wisconsin warming; pollen data support this conclusion. From coastal studies, we conclude that sea level, during the Middle Wisconsin interglacial, was 15-30 m lower than at present. It would follow, then, that the 20-m terrace of western Kamchatka was uplifted 40-50 m by tectonic movements.
The 5-6-m-high shoreline is represented on the coast by a series of beach ridges built from fresh and saltwater diatoms. The beach ridges formed probably during the lagoon coastal regime, when the Flandrian transgression intruded into lowland depressions.
These shoreline and lagoonal sediments correlate with the formation of coastal peat deposits, which are widespread in eroded scarps, river banks and lagoon shores along the coast of western Kamchatka. The episode of peat formation dates from 10-11 ka BP to the present (MGU-6, -5, -4, -10, -149, -140). Basal peat layers and underlying eroded continental sediments are beneath present sea level.
Peat areas cover the surface of the 20-m terrace (Fig. 3) . The peat sediments dated at ca. 10 ka BP are gradually sinking below the sands and shingles of the barrier beach, and then beneath sea level. If we extrapolate this process to the upper part of the shelf, one can assume that peats should occur below recent marine sediments to 30-40 m below sea level. Drilling at this depth did actually expose the peats. Hence, in the Early Holocene, the coast and shelf from the surface of the 20-m-high terrace to 30 m below sea level were covered by peat. The shoreline was at the current 30-40-m isobath. This agrees with the general understanding of the evolution of the Flandrian transgression. A thick stratum of coastal and lagoon sediments is present on the Sakhalin coast, from 8-10 m below sea level to 7-9 m above present sea level.
14C dates indicate continuous accumulation of these sediments from 9 ka BP until present .
The most comprehensive data on Late Pleistocene events are available for the continental coast and shelf of the Sea of Japan. In the Zolotoy Rog, a gulf isolated from wave action, a borehole exposed a section that is clearly divided into three sedimentation phases (Fig. 4) . Marine sediments are present in the lower horizon; deep-water facies are replaced by shallow-water facies going upward in the section. We infer, from foraminifera and pollen spectra, that a warm, humid climate prevailed during accumulation of the shallow-water facies. The marine horizon is overlapped by continental sediments that contain a peat lens dated at 29,000 t 250 BP A complex stratigraphic sequence formed over the Primorye shelf during the Flandrian transgression (Fig. 6 ), which includes: 1) coarse clastic sediments of relict bars and barriers; 2) silty lagoon sediments; and 3) alluvial-deltaic and estuarine-deltaic sediments. Marine waters penetrated toward land areas along valleys deepened in the Pleistocene, and formed a series of ingression bays along the Primorye coast. Borehole data from the Nadhodka Gulf indicate that, in the Middle and Late Holocene, these bays were separated from the Sea of Japan by beach barriers and were filled by lagoonal and terrigeneous sediments. The head of this gulf is filled with sediments of a low accumulative terrace. At 9-17 m depth below the terrace surface, a marine mollusk sediment horizon was dated at 5790 t 110 BP (MGU-263), 6260 t 110 BP (MGU-266) and 6790 t 90 BP . With decreasing depth, a transition is observed from marine to lagoon to continental sediments.
The Middle Wisconsin transgression created a terrace in southern Chukotka as high (20-30 m) as that in western Kamchatka. In Primorye, this transgression only rose to -16 to 30 m, whereas in northern Chukotka, no traces of it were observed. The Holocene Flandrian transgression, on the other hand, created terraces higher than present sea level in Primorye and southern Chukotka, whereas sea level did not rise above the present shoreline on the Chukchi Sea coast and in western Kamchatka. This suggests the existence of different tectonic regimes on the far eastern coasts.
